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1. BACKGROUND INFORMATION 
1.1. Rationale for the update of the EMMP 
In March 2019, China Communications and Construction Company Limited (CCCC) prepared 
and submitted to KPA an Environmental Management and Monitoring Plan (EMMP) for the new 
Kipevu Oil Terminal (KOT) at Mombasa Port. Since then, CCCC engaged Envasses Environmental 
Consultants Limited and Polucon Services (K) Limited to implement the EMMP. The findings of 
implementing the EMMP have indicated the need to expand the monitoring in terms of spatial 
coverage, establishment of new monitoring stations for water quality and to respond to 
stakeholder concerns on the environmental and social impacts of the new KOT project.  
Following the findings, the National Environmental Management Authority (NEMA) issued an 
improvement order to CCCC to implement the recommendations of the ongoing new KOT 
environmental monitoring plan. Hence besides the objective of improving the environmental 
performance of the project, the updated EMMP will ensure compliance with NEMA’s 
improvement order. 
 
1.2. The new Kipevu Oil Terminal at Mombasa Port 
The Kipevu Oil Terminal (KOT) is located in Mombasa Port (Figure 1) and is crucial for import of 
fuel into Kenya and the land locked countries of East and Central Africa. However the terminal 
built in 1963, lacks the capacity to meet the growing regional demand for oil products estimated 
at 450 million litres monthly. It has only one berth handling tankers carrying up to 80,000 metric 
tonnes of imported refined fuel.  To increase its capacity to meet the growing demand, the 
Government of Kenya through Kenya Ports Authority (KPA) is planning to relocate the existing 
terminal to a new location within Kilindi Channel (Figure 1) on the following basis. 

1. The current location of KOT lacks room for expansion to increase the number of berths. 
According to earlier Port development plans, KOT was the most extreme end installation 
away from other cargo handling facilities. Over the years other developments have taken 
place around the vicinity of the facility hence the need for its relocation to safer grounds. 

2. The terminal has only one berth handling tankers carrying up to 80,000 metric tonnes of 
imported refined fuel.  

3. Importers have had to pay huge costs in demurrage costs resulting from ships held in the 
high seas as they await their chance to berth since KOT has limited capacity. Currently 
KOT can only handle 269 million litres monthly against a demand of 450 million litres 
for the same period. 

4. The limited capacity of KOT has been contributing to the frequent fuel shortages. The 
proposed relocation will facilitate importation of refined petroleum products and 
exportation of crude oil using bigger tankers.  

5. The project will expand the country’s petroleum storage facilities to match the growing 
demand for products in the East and Central Africa region.  

 
1.3. Description of the proposed project 
The new oil and gas terminal will involve construction of offshore dolphins within the Kilindini 
Channel with a capacity to berth four ships at a time and connected to storage facilities in Kipevu 
via subsea and land based pipelines. The subsea pipelines will run from the Terminal in the north-
east direction to the shoreline touching land at the area between berth 14 and 16. They will cross 
the Port access roads and Railway Line and then run south west to the tie-in point close to the 
existing KOT pipeline route.   
 
1.4. Implementation and construction activities 
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To implement the project, KPA has contracted China Communications and Construction 
Company Limited (CCCC) to undertake the civil works and construction of the new oil and gas 
terminal with its auxiliary facilities. The scope of the project activities includes; 
− Dredging of the location of the new Terminal covering an area of approx. 1,040,000m². 

The dredging will be done from an average depth of 4m to 15m. The estimated volume 
of material (sand /silt) to be removed is 15,810,000m³ 

− Dredging of the Subsea Pipelines Trench running approx. 1.15km long, -27m deep and 
spanning about 20m wide; 

− Collection, transportation and disposal of the dredged material from the project site area 
to the designated dumping area located south east of the new oil and gas terminal (Figure 
2). This area was designated by an intergovernmental agency in 2011 (Annex 1); 

− Excavation of the onshore section of the pipelines trench immediately after emerging 
from the water; 

− Excavation and levelling of the pipelines section running westwards to the tie-in-point 
(1.05km) 
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Figure 1. The location of the KOT currently and the proposed new oil and gas terminal within Mombasa Port (Source: ESIA 
Study, 2016). 
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Figure 2. Location of the project site relative to the dumping area for dredged material 

Project site 

Dumping area 

Mombasa Marine 
Park and Reserve 



 
 

Prepared by: Envasses Environmental Consultants Limited  June 2019 

5

− Construction of the Island Terminal with 4 berths equipped with berthing dolphins with 
fenders, mooring dolphins with quick release mooring hook and marine loading arms; 

− Construction of two Loading Platforms, each to serve two berths. Loading platforms will 
be equipped with a firefighting system with two firefighting towers at each platform; 

− Construction of one Central Platform  being landing site for service and transport vessels, 
connection point for risers and pipelines and connection point for access trestles to each 
loading platform and a control center; 

− Construction of support structures for trestles for the pipelines and access road connecting 
main platform and loading platform; 

− Construction of the subsea pipeline, construction of the buried section after leaving the 
water, construction of the elevated section passing over the rail and driveway sections 
and the on land section running westwards to the tie -in-point; 

− Installation of electricity and water supply from the land side to the Island Terminal; 
− Construction of the fibre optic cable from the land side to the Island Terminal and 
− Construction of toilets with storage tank for grey water which will be emptied regularly 

by a supply boat. 
 
 
1.5. Rationale of the EMMP 
In 2016, KPA prepared an Environmental and Social Impact Assessment Study for the project 
which was licensed by NEMA in 2017 (Annex 2) and later varied to include an LPG line. 
However the contract between KPA and CCCC requires the latter to prepare a comprehensive 
Environmental Management and Monitoring Plan (EMMP) prior to commencement of the works 
and submit it to KPA for approval. To fulfil this contractual agreement, CCCC contracted 
Envasses Environmental Consultants Limited in February 2019 to prepare the EMMP in 
collaboration with the Health, Safety and Environment Manager of CCCC. 

The objective of the EMMP is to improve the environmental performance of the project by 
ensuring that the proponent complies with the EMP developed during the ESIA process, emerging 
issues and stakeholder concerns on the protection and conservation of the marine environment 
especially during and post dredging activities. The contractor (CCCC) will therefore implement 
mitigation measures to ensure adherence to the recommendations of the ESIA study, the EMP 
and comply with the conditions of the EIA License issued by NEMA, the variation for inclusion of 
an LPG line within the scope of the project and potential improvement orders (Table 1). Further 
the contractor in collaboration with the Environmental Consultants will ensure that regular 
reports on the efficacy of the EMP are prepared and submitted to KPA, NEMA and the project 
engineer. 

 
The EMMP will further improve environmental performance by guiding the proponent and key 
stakeholders on required levels of legislative and regulatory compliance with the Environmental 
Quality Standards prescribed under the Environmental Management and Coordination Act Cap 
387 of the Laws of Kenya for different environmental media such as water, air, noise, vibrations 
and marine ecosystem (fisheries and socio-economics) during the entire project cycle. 
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Table 1. General and Construction Conditions of EIA Licence for the proposed relocation of KOT at Mombasa Port 

No. General conditions Status Comments 
1.  This project is for the relocation of Kipevu Oil Terminal involving the 

construction of an off shore jetty, offloading facility with both subsea (1.5 Km 
long)and land based (1.05km long) pipelines, an island terminal with four 
berths, associated facilities and amenities at the Mombasa Port in Mombasa 
County at an estimated cost of Kshs. 11.6 Billion 

Project has 
started  

Project cost is 
40Billion 

2.  The license shall be valid for 24 months (time within the project shall 
commence) from the date therefore. 

Ongoing  Licence is valid 

3.  The Director General shall be notified of any transfer, variation or surrender of 
the license. 

Application 
for variation 
to include 
LPG line 

Variation of the 
Licence has been 
finalized 

4.  Without prejudice to the other conditions of this license, the proponent shall 
implement and maintain an environmental management system, organizational 
structure and allocate resources that are sufficient to achieve compliance with 
the requirements and conditions of this license. 

Ongoing  EMMP developed 

5.  The authority shall take appropriate action against the proponent in the event 
of breach of any of the conditions stated herein or any contravention to the 
Environmental Management and Coordination Act, Cap 387 and regulation 
therein. 

Compliant Sustain compliance 
with EMCA 

6.  The proponent shall ensure that records on conditions of license/approval and 
project monitoring and evaluation shall be kept on the project site for 
inspection by NEMA’s Environmental Inspectors. 

Ongoing Records available and 
licence kept on site 

7.  The proponent shall submit an Environmental Audit Report in the first year of 
occupation/operation/commissioning to confirm the efficacy and adequacy of 
the Environmental Management Plan. 

Pending Operational phase 
condition 

8.  The proponent shall submit the final project accounts (final project costs) on 
completion of construction phase. This should be done prior to 
commissioning/operation/occupation. 

Pending To be done once 
project is complete 

9.  The proponent shall comply with NEMA’s improvement orders throughout the 
project cycle. 

Ongoing No orders as yet 

10.  Construction conditions   
11.  The proponent shall obtain the requisite approvals from the County Ongoing All approvals to be 
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Government of Mombasa, the Kenya Maritime Authority, Water Resources 
Authority and all other relevant Authorities prior to commencement of works. 

obtained 

12.  The proponent shall put up a project signboard as per the Ministry of 
Transport and Infrastructure Standards indicating the NEMA license number 
among other information. 

Ongoing Once excavation 
within KPA begins 

13.  The proponent shall develop vessel inward and outward plan to direct vessels 
approaching and leaving the channel during the entire project. 

Done  Vessel to comply with 
harbor passage plans 

14.  The proponent shall ensure rare, threatened and endangered species are 
identified and carefully relocated prior to the commencement of works. 

Not relevant 
to project 

This happens in 
terrestrial 
environments 

15.  The proponent shall ensure that the works do not interfere with marine parks, 
natural monuments, tourist areas, sea grass habitats and other ecologically 
sensitive sites. 

Ongoing Precautionary 
approach applied 

16.  The proponent shall ensure relocation, compensation and restoration of 
livelihoods for any project affected persons (PAPs) and develop a consultative 
plan for emerging issues and grievance redress mechanisms (GRM) as shall be 
prescribed in the Resettlement Action Plan. 

Ongoing  KPA to development 
compensation plan, 
GRM developed as 
part of EMMP 

17.  Pursuant to condition No. 2.5 above, the proponent shall in consultation with 
the County Government of Mombasa, the Kenya Maritime Authority, the 
Kenya Marine and Fisheries Institute and the Beach Management Units; 
compensate the fishermen around the project area for loss of livelihoods 
occasioned by the works. 

Ongoing  Fishermen to be 
compensated  

18.  The proponent shall set aside an emergency anchoring area for the tankers in 
case they are in distress past the project towards the Kenya Navy. 

Ongoing  Project linked to Port 
Emergency Response 
plan 

19.  The proponent shall ensure that all the excavated material and debris is 
collected, reused and where need be, disposed off as per the Environmental 
Management and Coordination (Waste management) Regulation 2006. 

Pending Waste Management 
part of EMMP 

20.  The proponent shall ensure strict adherence to the provisions of the 
Environmental Management and Coordination (Air Quality) Regulations 2014. 

Pending  To be undertaken 
during excavations 

21.  The proponent shall design and implement a concise traffic management plan 
duly approved by other County Engineer and the relevant authorities before 
commencement of work. 

Not relevant 
to project 
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22.  The proponent shall ensure that all drainage facilities are fitted with adequate 
functional oil water separators and slit traps.  

Not relevant 
to project 

 

23.  The proponent shall ensure strict adherence to the provisions of the 
Environmental Management and Coordination (Noise and excessive Vibrations 
Pollution Control) Regulation 2009. 

Plan 
developed 

Part of EMMP 

24.  The proponent shall ensure strict adherence to the Occupational Safety and 
Health Act (OSHA), 2007 

ongoing Part of EMMP 

25.  The proponent shall ensure that construction workers are provided with 
adequate personal protection equipment (PPE), sanitary facilities as well as 
adequate training. 

ongoing Part of EMMP 

26.  The proponent shall ensure that construction activities are undertaken during 
the day (and no at night) between 0800hrs and 1800hrs and on Saturdays 
between 0800hrs and 1300hrs. No works shall be undertaken on Sundays and 
the transportation of construction materials to the site are undertaken during 
weekdays and Saturdays only during the hours specified herein.  

Not relevant 
to project 

 

27.  The proponent shall ensure that dredging is conducted in consideration of 
seasonal variations and wind pattern changes to limit the extent of propagation 
of sediments during dredging and dumping. 

Ongoing Part of EMMP 

28.  The proponent shall introduce a barrier on the creek past the project site to 
prevent mud from back filling the dredged area. 

Ongoing CCCC implemnting 

29.  The proponent shall ensure that the development adheres to zoning 
specification issued for the development of such a project within the jurisdiction 
of the Mombasa County Government and the Kenya Maritime Authority with 
emphasis on the approved land use for the area. 

Ongoing  Plans approved by 
County Government 
of Mombasa 

30.  The proponent shall ensure strict adherence to the Environmental Management 
Plan developed throughout the project cycle. 

Ongoing  EMMP developed 
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Apart from these two broad objectives, the EMMP will specifically fulfil the following objectives; 
 Monitor whether the environmental  and social impacts predicted at the EIA stage are 

significantly affected and to measure the changes that occur 
 Assess the adequacy of environmental monitoring such as whether the selected 

monitoring locations, frequency, methods and supervision and to recommend remedial 
measures and improvement where necessary 

 Identify and address potential gaps in the environmental impacts, mitigation measures 
and monitoring plans recommended during the ESIA process 

 Ensure that the recommended mitigation measures and monitoring plans are consistent 
with the wider frameworks for the conservation and protection of the marine 
environment such as KPA Environment, Health and Safety polices, National Environment 
Policy, the Integrated Coastal Zone Management Policy 

1.6. CCCC Environment Policy 
China Communications and Construction Company Limited has an environment policy in place 
which is integrated with that of Health and Safety. The Environmental Policy states that the 
principal goals of Environmental Management are to:  

1. Commit resources for environmental management; 
2. Identify key environmental and social issues associated with projects 
3. Implement suitable mitigation measures;  
4. Implement environmental monitoring to enhance the effectiveness of mitigation measures  
5. Take actions to prevent and reduce potential environmental risks associated with projects 

 
1.7. Organization for implementation of the EMMP 
The implementation of the EMMP will require a well-organized human resource framework 
apart from financial resources to facilitate mitigation measures. The contractor will take the lead 
role in recruitment and management of the EMMP implementation team whose staff 
establishment will include the project manager, HSE manager, environmental expert, and 
environmental compliance sub-contractors for both onshore and offshore works (Figure 3). The 
sub-contractors will include staff from Envasses Environmental Consultants Limited and Polucon 
Services (K) Limited. The profiles of both companies, certifications, testimonials and Curriculum 
Vitaes of key staff are provided (Annex 3, 4 and 5 respectively). 
 
The implementation team will be supported by other staff members from CCCC and Envasses 
Environmental Consultants Limited whose roles will be determined and allocated on a need by 
need basis. Both CCCC and Envasses will ensure that the staff to be involved in different 
assignments are competent and advance communication with details on tasks assigned and 
deliverables expected provided for their information prior to engagement. This will ensure 
efficiency and effective actions in the implementation of the EMMP.  
 
Reports will prepared on a weekly and monthly basis by the environmental expert and 
submitted to CCCC and then KPA and NEMA. 
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Figure 3. Organization for implementation of the EMMP 
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2. SIGNIFICANT ENVIRONMENTAL IMPACTS AND MANAGEMENT PLAN 
The EMMP focuses on the construction phase of the KOT relocation project and therefore the 
following summary identifies the significant impacts anticipated or predicted for this phase of the 
project cycle. At operational phase when the project is commissioned and handed over to Kenya 
Ports Authority, the proponent will develop a comprehensive EMMP for this phase and a 
possible decommissioning audit when due which will be approved by NEMA. The ESIA Study 
(KPA, 2016) identified the increased capacity of the new oil terminal, reduction in turnaround 
times for ships and hence savings on demurrage charges and ability of the terminal to meet oil 
and gas demand in East and Central Africa as some of the positive impacts of the project.  
Negative impacts included the bioaccumulation of Polycyclic aromatic hydrocarbons (PAHs) by 
marine organisms, generation of sediment plumes and associated impacts, bioavailability of 
heavy metals, impact of dredging on phytoplankton and zooplankton populations, impacts of 
dredging  on marine habitats such as coral reefs and seagrass beds. There are however other 
potentially significant impacts that are not captured by the study e.g. the impact of the dredging 
activities on the livelihoods of local fishermen due to potential loss of traditional fishing grounds 
and tourism, navigational hazards and increased ship traffic within the channel, pollution from 
the dredging ships, impact of dredging on fisheries, marine fauna and the fringing mangroves to 
the South West of the proposed new oil and gas terminal site. 
 
2.1. Fishermen livelihoods 
Dredging activities will impact on the livelihoods of local fishermen through restriction of access 
to their traditional fishing ground. The fisheries potential for this area has not been quantified 
including the number of artisanal fishermen who are likely to be affected by the project. During 
the ESIA study, KPA was to undertake this activity and if need be provide compensation to the 
local fishermen. According to the ESIA and project designs from CCCC the area affected by the 
project at the dredging site is 104Ha.  Based on previous studies in Kenya, the value of ecosystem 
goods and services provided by fisheries is USD107 /ha/year (Envasses, 2016). This indicates that 
the fishery loss could be at least over USD10,000 per year assuming the same levels of fisheries 
productivity. This would translate to USD25,000 for the duration of the project and would 
persist during the operational phase of the project since the area is likely to be a protected and 
restricted zone within the port. 
 
2.2. Dredging and dumping of substrate on marine habitats 
Coral reefs, seagrass and mangrove habitats are important in providing habitat and breeding 
grounds for most local fisheries species and support offshore productivity. Dredging will lead to 
complete loss of seagrass beds and coral reefs depending on their occurrence and distribution 
within the project site mainly determined by depth, light and temperature range. In addition 
coral and seagrass habitats will be threatened by sediment suspension and potential oil spills 
during dredging and disposal of dredged materials offshore which can be dispersed by currents 
and cause habitat degradation. Fringing mangroves along the Port Reitz Creek would also 
potentially be smothered by sediments from the dredging activities leading to their degradation. 
This means that the loss of habitats will not be localized to the project site or the dumping areas 
offshore but is rather wide spread indicating the need for the EMMP to address a wide scope of 
impacts. 
 
2.3. Water quality degradation 
Dredging activities will upset sediments at the bottom of the water in Kalinin/Port Reitz channel. 
Dumping of dredged materials offshore might generate sediment plumes that might be 
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transported to onshore depending on the prevailing currents. The sediment plumes will 
potentially alter the water quality by increasing turbidity which in turn will affect productivity of 
marine ecosystems mainly due to reduced light, temperature changes and availability of dissolved 
oxygen. The suspended plumes may also be deposited on beaches and recreational areas which 
support tourism activities. 
 
High levels of total suspended solids can cause increased water temperatures and decreased 
dissolved oxygen. Suspended particles absorb more heat from solar radiation than water 
molecules and lead to oxygen sags and potential asphyxiation as heated water cannot hold as 
much dissolved oxygen as colder water.  
 
Ship operations will generate wastes which include plastics, metal, glass, paper, organic wastes 
from kitchen areas, effluent and potential used oil and lubricants. Poor disposal of the wastes and 
possible oil spills from the dredger and construction equipment will cause pollution and 
degradation of water quality and are a threat to marine lifeforms. For instance plastic wastes are 
a threat to sea turtles and whales who ingest them as prey. Oil spills can lead to mortalities of 
both corals, seagrass beds and marine fauna.  
 
2.4. Oil spills and bioaccumulation of polycyclic aromatic hydrocarbons (PAHs) 
Potential oil spills from the dredging ships can affect marine organisms by the high toxic 
concentrations of the unmodified and photomodified polycyclic aromatic hydrocarbons (PAHs). 
Normally, bioaccumulation of the PAHs by the marine organisms contributes to different levels 
of toxicity. Bioaccumulation of PAHs from sediments and food is thought to involve an 
intermediate step in which the PAHs dissolve or are released into solution from the solid matrix 
and then partitioned into the lipid-rich tissues of the marine organism. Bioaccumulation of PAHs 
is a concern to the health of human being consuming some of the marine fisheries (finfish and 
shell fish) carcinogenicity of some PAHs. 
 
2.5. Bioavailability of heavy metals 
Dredging will cause resuspension of already settled heavy metals into water column which will 
become available to marine organisms. Potential heavy metals include lead, cadmium, cobalt, 
copper, manganese, lead and zinc especially given that the channel receives untreated domestic 
and industrial effluent streams from Mombasa Island and West Mainland areas. Some of these 
heavy metals are very toxic to marine organisms at some levels. From the baseline study, there is 
an indication of the presence of some heavy metals in sediment cores. Even though the current 
levels for most metals are below the lethal concentration, when water is disturbed their levels 
might rise. Their concentration gradient will be high at the dredging and dumping sites and 
diminishing with distance. 
 
2.6. Phytoplankton and zooplankton populations 
Turbidity can halt or reduce photosynthesis by blocking sunlight. When sunlight penetration is 
reduced, survival of phytoplankton will be decreased hence dissolved oxygen decreased in water. 
Impact of dredging on water quality has a cascading effect on the phytoplankton population in 
water. The envisaged increase of turbidity will potentially have an adverse effect on growth of 
phytoplanktons. Nutrient level is expected to rise when bottom sediment is suspended during 
dredging activity. This is expected to increase growth of phytoplankton on a thin surface layer of 
water for a short period. After which the population of phytoplanktons will decrease severely. 
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Presence of zooplanktons is highly correlated with the population of phytoplanktons in water. 
Therefore, decrease in phytoplankton population would ultimately affect the diversity and 
population of zooplanktons. 
 
2.7. Maritime accidents  
Dredging activities require frequent movement of a ship between the dredging site and the 
dumping site. For the proposed project the dredger will make an average of 8 trips per day 
(24hours) carrying over 10,000M3 of excavated substrate. The material will be dumped offshore 
at an area designated by a multi-agency team in 2011 which lies 8 Nautical Miles to the South 
East of the project site. During the dredging and movement between the two sites, there is 
potential for maritime accidents through collisions, running aground and drifting of the dredger 
incase of poor anchoring.  The dredger will traverse areas plied by other ships docking or leaving 
Mombasa Port, the Likoni Ferry crossing and local fishermen craft. Fire risks and emergencies 
could also arise in case of poor housekeeping practices or electrical faults at the ship. 
 
2.8. Occupational Safety and Health 
The operations of the dredging ship and construction of the new oil and gas terminal will employ 
personnel who are exposed to potential occupational health and safety hazards. These include 
accidental falls and drowning, fire and explosions, falling objects from cranes and hoists, cuts by 
sharps and sea sickness among others. Employees may also be exposed to high noise levels, 
unfavorable weather conditions and poor working conditions in the ships. 
 
The potential occupational and health safety concerns will also manifest during the excavation 
onshore to lay oil and gas pipes to connect to the old KOT. Air pollution caused by dust from 
excavation works, noise from excavation equipment, potential accidental falls of workers, KPA 
staff and port users into the trenches and accidents from moving parts of excavation equipment.  
 
2.9. Excavations on land and impact on port infrastructure 
Once the pipeline lands on the shore between Berth 14 and 16, there will be vegetation clearance, 
excavation works and laying of the oil and gas pipes to connect them to the old KOT line. 
Vegetation clearance and excavation works creates loose soils which are washed into the sea 
through runoff and a source air pollution.  The excavation works may also affect existing 
infrastructure such as underground water supply systems, power and communication cables, 
roads and rail network thus causing a disruption of port operations and delaying service delivery. 
Oil spills from excavation equipment could potentially contaminate soils and lead to land 
degradation localized to the pipeline areas. 
 
 
2.10. Environmental Management Plan 
An Environmental Management Plan (EMP) is proposed to mitigate the negative environmental 
and social impacts of relocation of KOT (Table 2). The measures proposed in the EMP are aimed 
at preventing, avoiding, reducing or compensating for the negative impacts of the project.  
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Table 2. Environmental Management Plan for the construction phase of the new oil and gas terminal (KOT 2) at Mombasa Port 
No. Environmental Impact Proposed Mitigation  Measures Responsibility  Timeframe Cost (KES) 
1.  Fishermen livelihoods - Prepare and implement a compensation 

plan for lost livelihoods 
- Develop and implement a Grievance 

Redress Mechanism (GRM) 

KPA, Local BMUs Immediate 2Million 

2.  Degradation of marine 
habitats 

- On the condition of safety of vessel traffic 
in the port, deploy silt curtains/barriers if 
possible around the dredging area to 
prevent dispersal of sediment plumes to 
adjacent areas, 

KPA/CCCC 6 Months 10 Million 

- Prepare marine habitats rehabilitation plan KPA 6 Month 1 Million 

- Develop and implement monitoring 
programme for marine habitats and species 
within the dredging and the dumping areas 

CCCC 
Marine ecologist 
KPA 

30 months 15 Million based 
on 0.5Million 
per month 

3.  Phytoplankton and 
zooplankton 
populations 

- On the condition of safety of vessel traffic 
in the port, deploy silt curtains/barriers if 
possible around the dredging area to 
prevent dispersal of sediment plumes to 
adjacent areas  

KPA/CCCC 6 Months Nil (accounted 
for under No.2) 

4.  Water quality  
degradation  

- Use of silt curtains if possible to reduce 
turbidity in adjacent environments 

KPA/CCCC Throughout the 
dredging period 

Nil (accounted 
for under No.2) 

- Develop and implement a Water Quality 
Monitoring Plan 

CCCC Immediate 40 Million for 
the 30 Months 

- Disposal of wastes and effluent from ship 
by NEMA Licensed Contractor only 

CCCC Throughout the 
dredging period 

1.8Million for six 
months 

- Comply with the Water Quality 
Regulations, 2006 

CCCC Throughout the 
dredging period 

Nil 

5.  Oil spills and 
bioaccumulation of 
Polycyclic aromatic 
hydrocarbons (PAHs) 
 

- Prevent oil spills from occurring through 
effective maintenance of the dredger and 
precautionary measures 

CCCC 6 Months Nil 

- Procure an oil spill response boom, 
equipment and train personnel on its use 
for use in the event of oil spills occurring 

CCCC, OSMAG, 
KPA,KMA 

Immediate 5 Million 
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No. Environmental Impact Proposed Mitigation  Measures Responsibility  Timeframe Cost (KES) 
- Use of degreasers to dissolve localized oil 

spills during ship/equipment maintenance 
CCCC When oil spills 

occur 
200,000 

- Comply with the Marpol Convention 
73/78, UNCLOS,  Waste Management 
Regulations, 2006 and KMA Act 

CCCC Throughout the 
dredging period 

Nil 

- Waste oil from the ship to be disposed by 
NEMA Licensed contractors only 

CCCC Throughout the 
dredging period 

1.8Million 

- Keep records of all pollution incidents and 
notify NEMA and KPA within 24 hours of 
occurrence 

CCCC During dredging 
and construction 

Negligible  

6.  Bioavailability of 
heavy metals 

- Sampling and analysis of water and 
sediment to determine levels of heavy 
metals 

CCCC/NEMA 
Designated 
Laboratory 

 Twice a year 1 Million for 12 
Months 

- Sampling and analysis of crustacean and 
fish to determine bioavailability of heavy 
metals  

CCCC/NEMA 
Designated 
Laboratory 

 300,000 

7.  Maritime accidents - Hiring a licensed maritime pilot who is 
conversant with Mombasa harbor 

CCCC Throughout the 
dredging period 

15 Million 

- Compliance with harbor passage and KPA 
docking and berthing plans 

CCCC/KPA Throughout the 
dredging period 

Nil 

- Comply with the Merchant Shipping Act, 
2009 by ensuring that the dredger is 
Seaworth and licensed by KMA 

CCCC/KMA Annual License  

- Comply with fire safety instructions 
onboard the ship 

CCCC/Ship crew 
and Visitors 

Throughout the 
dredging period 

Nil 

8.  Health and Safety 
concerns  

- Comply with the Merchant Shipping Act, 
2009 (Part VII Section 117-168 on Safety, 
Health and Welfare of Seafarers) 

CCCC During dredging 
and construction 

Nil 

- Hire qualified personnel for the dredging 
and construction works 

CCCC During dredging 
and construction 

Nil 

- Provide Personnel Protective Equipment 
(PPE) for ship crew and construction 
workers 

CCCC 30 Months 3 Million 
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No. Environmental Impact Proposed Mitigation  Measures Responsibility  Timeframe Cost (KES) 
- Procure and deploy an emergency speed 

boat at the construction site at all times 
CCCC 30 Months 5 Million 

- Register the construction site as a 
workplace with the Directorate  of 
Occupational Safety and Health Services 
(DOSHS) 

CCCC Annually 5,000 

- Develop and implement a noise, excessive 
vibrations and air quality monitoring plan 

CCCC 30 Months 10 Million 

- All accidents will be reported, investigated 
and corrective action taken to prevent 
reoccurrence  

   

- Obtain insurance cover for employees CCCC Annually  1 Million 
- Comply with the Occupational Safety and 

Health Act, 2007 
CCCC During dredging 

and construction 
TBD 

- Recruit a qualified and experience 
Occupational and Safety Officer to 
enforcement compliance with OSHA 

CCCC Prior to 
commencement 
of works 

3 Million 

- Develop and implement an HIV-Aids 
Prevention Programme  

CCCC During dredging 
and construction 

500,000 

9.  Excavations on land 
and impact on port 
infrastructure 
 

- Undertake an audit of the excavation 
route for land pipelines to determine 
presence of buried port infrastructure such 
as utility cables 

CCCC & KPA 
Engineers 

Prior to 
commencement 
of excavations for 
land pipeline 

500,000 

- Demarcation and isolation of the area to 
be excavated and placement of hazard 
demarcations 

CCCC During 
excavations and 
laying of pipeline 

300,000 

- Installation of dust screens and sprinkling 
water to suppress dust 

CCCC During 
excavations and 
laying of pipeline 

1 Million 

- Restoration of excavated areas once laying 
of pipes is complete through planting of 
sediment binding grasses or repairing roads 
and pavements affected by the excavations 

CCCC Prior to 
commissioning 

1 Million 
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2.11. Implementation of the Environmental Management Plan 
2.11.1. Introduction  
The Environmental Management Plan (EMP) will be implemented through a collaborative effort 
between CCCC, a consultant on Environment, a NEMA designated laboratory, KPA and NEMA. 
Other state and non-state actors will be consulted on a need by need basis. China 
Communications and Construction Company Limited in collaboration with a NEMA Licensed 
contractor will take the responsibility and lead role for the implementation of the EMP, ensure 
monitoring and evaluation of activities are  done in the most efficient manner with regular 
meetings held to discuss the action plan implementation with KPA and key stakeholders. The 
responsibility for mobilizing resources for implementation of the EMP will be vested in CCCC. 

Monitoring of the plan implementation will be done on a continuous basis and a report on 
progress prepared by the consultant monthly. The monthly report shall capture information on 
achievements made against set targets, documentation of best practices for purpose of future 
replication, challenges and recommendations on the way forward. 

2.11.2. Waste management  
All waste that will be generated during the implementation of the project at all project areas 
including the dredging ship, at construction of the new oil and gas terminals, excavations at KPA 
for laying of pipelines will be handled, managed and disposed as provided for in the 
Environmental Management and Coordination (Waste Management) Regulations, 2006. 
 
Objectives 
The objectives of the waste management plan is to; 
− Comply with the Environmental Management and Coordination (Waste Management) 

Regulations, 2006. 
− Prevent pollution through indiscriminate disposal of wastes in non-designated areas 
− Minimize waste generation, encourage reuse and or recycling. 

 
Waste handling 
− China Communications and Construction Company Limited will provide waste 

receptacles and ensure that they are placed at strategic locations at all project areas where 
waste is generated for dropping of generated waste. 

− Segregation of waste will be done at source in the following categories; scrap metal, 
timber/wood, plastics, paper, food based waste, clinical waste, oil and grease based waste 
and garden waste. 

− Labeled waste receptacles of appropriate cooler (color coding) will be provided for each 
type of waste. 

− A transfer station (temporary enclosed holding area) will be provided for where collected 
waste will be held in a short period during the construction and laying of pipelines within 
KPA areas. 

 
Waste Collection and transportation 
− Waste will be collected for disposal from the holding area at least twice by a waste 

collector who is duly licensed by NEMA. 
− The vehicle used to carry the waste must be licensed to carry the waste by NEMA as 

provided for in the Environmental Management and Coordination (Waste Management) 
Regulations, 2006. 
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− All vehicles used to transport the waste to be labeled in such a manner as may be directed 
by NEMA. 

− Collection and transportation of the waste to be done in such a manner not to cause 
scattering of the waste. 

− The vehicle and equipment for waste transportation to be in such a manner not to cause 
scattering of or flowing of waste; and 

− The vehicle that will transport the waste and other means of conveyance of waste to 
follow the scheduled routes by NEMA from the point of collection (project site) to the 
disposal site. 

 
Waste disposal 
All waste collected and transported will only be disposed at disposal sites approved by the 
NEMA and the County Government of Mombasa. 
 
Records 
All waste collected, transported and disposed will be recorded in the waste tracking document 
(Form III as per the Waste Management Regulations, 2006). In this form the following details 
will be captured:- 
− Details of the transporter 
− Description of the waste collected 
− Disposal certificate 

The waste tracking document will be completed/filled in five copies one copy will be returned by 
the transporter to the waste collection source after successfully disposing the waste. China 
Communications and Construction Company Limited will maintain copies of each consignment 
of waste collected and disposed throughout the project period. Annex 21 is a copy of the waste 
tracking document (Form III). 
 
  
2.11.3. Emergencies and contingencies 
The Port of Mombasa already has an emergency response plan. China Communications and 
Construction Company Limited will liaise with KPA to ensure that dredging and construction 
activities at the proposed oil and gas terminal are incorporated in the overall emergency response 
plan, clearly indicating authority and responsibility for dealing with such incidents. China 
Communications and Construction Company Limited will appoint a Health, Safety and 
Environment (HSE) Officer(s) who will be charged with the responsibility of coordinating HSE 
matters between CCCC, KPA and the project Engineer. The HSE Officer(s) will be responsible for 
the implementation of this EMMP. Their roles will include the following, among others: 
− Advising CCCC on applicable HSE regulations such as the Occupational Safety and Health 

Act (OSHA) 2007, The Factories and Other Places of Work Act (H & S Committee Rules), 
2003, EMCA (Water Quality) Regulations, 2006, EMCA (Waste Management) 
Regulations, 2006 among others. 

− Ensuring that all accidents and incidents occurring at the site are promptly reported and 
investigated. 

− Administration of safety awareness and motivation scheme 
− Keeping statistics of accidents, incidents and dangerous occurrences and ensuring that 

reportable cases are filed with the Engineer; KPA and the Directorate of Occupational 
Safety and Health Services. 

− Ensuring all construction equipment are promptly maintained and lifting equipment are 
licensed by approved government inspectors. 
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In addition to ensuring that all staffs at the site are trained in performing their duties to prevent 
accidental injuries CCCC will provide employees with appropriate personal protective equipment 
(PPE) such as safety shoes, hand gloves, ear plugs, and helmets among others to reduce exposure. 
This will be in addition to obtaining insurance cover for all employees and for the construction 
sites. 
 
2.11.4. Contingency Plan for Oil Spills 
Reporting and altering mechanisms will be established to ensure that any spillage is promptly 
reported in line with KPA emergency response plan. In addition, specialized oil spill response 
equipment will be available in the proximity of the proposed project site to deal with small to 
medium spillages. Such equipment may include containment booms, recovery pumps, and 
temporary storage tanks and approved dispersants. 
 
KPA is a member of the Oil Spill Mutua Aid Group (OSMAG) which was established in 
conformity with the International Maritime Organization (IMO) Conventions. It is a forum that 
brings together KPA, stakeholders from oil industry and the Kenya Navy to make the port 
compliant with internationally accepted norms in safety and preparedness and containment of 
marine spill. OSMAG has in response to this requirement formed the Oil Spill Response Action 
Team (OSRAT), whose members undergo training and thorough drills on oil pollution 
prevention and on safety aspects at the port every three months. China Communications and 
Construction Company Limited would at all times liaise with KPA to ensure that prior to 
undertaking hazardous tasks risks assessments are undertaken and KPA is informed so that 
emergency response plan can be activated. China Communications and Construction Company 
Limited, KPA and the Engineer shall organize meetings (quarterly) where any accidents and 
incidents would be reviewed. 
 
2.11.5. Grievance Redress Mechanism 
The project will have an impact on the livelihood of fishermen, maritime commerce, 
conservation of marine and coastal resources, tourism and health and safety. Failure to address 
the environmental and social impacts of the project may constitute grievances among the 
affected and interested stakeholders of the project and lead to conflicts and stalling of the project. 
Legal actions available to the affected persons under the Kenya Constitution 2010 and the 
Environmental Management and Coordination Act Cap 387 could delay the implementation and 
actualization of the project overtime and will have cost implications on both CCCC and KPA. It is 
therefore imperative that the project establishes a credible Grievance Redress Mechanism (GRM) 
that is legitimate, reliable, transparent, efficient and responsive to complaints raised by the 
affected and interested persons. 
 
China Communications and Construction Company Limited will formulate a GRM specific to the 
proposed development of a new oil and gas terminal. The GRM should include the objectives, 
types of grievances, confidentiality, purpose, responsibility, details of the procedure and records 
among others. The GRM should be formulated in consultation with KPA, NEMA, Kenya Fisheries 
Service and key stakeholders including local fishermen and conservation groups. 
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3. UPDATED ENVIRONMENTAL MONITORING PLAN 
3.1. Introduction 
An Environmental Monitoring Plan is required to ensure full and systematic implementation of 
the EMP. Environmental Monitoring will be important to continuously ensure that 
environmental performance is assessed and recorded to provide data and information during the 
implementation of the KOT project. It will provide specific information on the characteristics and 
functioning of environmental and social variables in space and time and compare impacts 
predicted during the ESIA with those which actually occur during and after implementation of the 
KOT project components, in order to assess whether the impact prediction process performs 
satisfactorily by; 

• Ensuring that impacts do not exceed legal standards specified under EMCA Regulations 
and where they exceed appropriate mitigation measures and early warning systems are 
provided 

• Checking the implementation of mitigation measures in the manner described in the ESIA 
report  and the revised EMP 

• Providing early warning of potential environmental damage and recommending on the 
appropriate mitigation strategies 

The frequency of monitoring will vary depending on the parameters, stage of project 
implementation and the severity of the anticipated/predicted environmental impacts as per the 
ESIA and the EMP. 
 
Three types of monitoring will be implemented as follows; 

1. Baseline Monitoring: A baseline monitoring for the dumping site was undertaken 
previously by KPA and other stakeholders. However there is lack of baseline monitoring 
for the area to be dredged. It is therefore recommended that CCCC obtains this baseline 
especially on water quality and biological communities. The subsequent monitoring will 
therefore assess changes in those parameters over time against the existing baseline.  

2. Impact Monitoring: The ecological, health and socio-economic parameters within the 
project area and other impacted sites (dredged material dumping areas) will be measured 
during the during dredging in order to detect environmental changes which may occur a 
result of dredging, construction and commissioning of the new oil terminal. This will 
include biodiversity and socio-economic monitoring programmes. 

3. Compliance Monitoring: Will employ a periodic sampling method, or continuous 
recording of specific environmental quality indicators or pollution levels to ensure project 
compliance with recommended environmental protection standards as per EMCA Cap 
387 as well as occupational safety and health in compliance with OSHA, 2007. This will 
be done in collaboration with a NEMA accredited laboratory (Polucon Services (K) 
Limited) and  will include Water Quality Regulations, 2006; Waste Management 
Regulations, 2006,; Wetlands Regulations, 2009 and Air Quality Regulations, 2014 
among others. 

 
The monitoring instruments and tools for the programme are provided as part of the monitoring 
programme alongside their calibration certificates. 
 
For each of the environmental and social impact to be monitored, the monitoring plan provides 
the objectives of the monitoring, sources of impacts, impacts of the parameter degradation on 
the environment, indicators of the impacts, monitoring method, frequency and proposed 
sampling locations. 
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3.2. Water Quality Monitoring 
3.2.1. Monitoring objectives 
− To assess the variation in water turbidity and chemical properties due to project activities 

which could alter the physical or chemical characteristics of the area in the Mombasa Port 
Basins, Offshore Dumping Area and Offshore Sand Borrow Pit; 

− To assess the effectiveness of environmental management programs designed to minimize 
surface water contamination. 

 
3.2.2. Sources of Impacts 
Potential sources of water pollution would be: 
− Dredging 
− Offshore dumping 
− Leakage of oils, lubricants and chemicals from the ship and construction equipment 
− Other conventional wastes from the ship 

 
3.2.3. Potential Impacts 
− Potential impacts on aquatic biota (i.e. plankton and benthos) as a consequence of 

decline in water quality. 
− Release of sediment into the water column, creating turbid plumes which can migrate 

away from the initial activity area and onto nearby sensitive habitats. The suspended 
sediments can reduce light, clog filtering and feeding apparatus, and settle onto benthic 
organisms, including ecologically important, habitat forming groups such as corals and 
therefore pose an environmental hazard. 

− Higher suspended sediment concentration as a result of dredging activities can cause coral 
polyps to contract and feeding to cease. 

− Decline in fish population as a result of turbidity arising from dredging and dumping 
activities; 

− Potential impact on tourism and leisure activities should turbidity extend to beach areas. 
 
3.2.4. Indicators of Impacts 
− Increased sediment load in the receiving water. 
− Increased turbidity in the receiving water. 
− Decline in fish populations. 
− Concerns from fishermen and conservation bodies. 
− Traces of oil and increased biological load in water samples. 

 
3.2.5. Monitoring Methods 
Water quality monitoring shall be done at the prescribed monitoring points at port area and at 
the dumping site using a Turbidity Meter approved by the project engineer. China 
Communications and Construction Company Limited shall submit details of the proposed 
Turbidity Meter for approval by the Engineer. At each of the monitoring points, sampling will be 
undertaken at 0.5m, 3m and 8m below the surface. Chemical characteristics of the water shall be 
monitored every 10 days. Visual observation will also be undertaken in construction areas as a 
means of gauging the perspective degree of turbidity levels at any given time. To complement 
the approved meter water samples shall periodically be extracted and taken to a NEMA 
approved laboratory for analysis (Annex 5). The methods to be used by the laboratory shall be 
as tabulated in table 3 and annex  
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Table 3 Water Quality Monitoring Methods 
Parameters Test Methods Specification 
Total Suspended 
Solids 

Standard method for examination of 
water & wastewater method No. 2540-D 

NEMA specification, Legal Notice 
I20 of 2006, Third Schedule 

PH Standard method for examination of 
water & wastewater method No. 4500-H 

NEMA specification, Legal Notice 
I20 of 2006, Third Schedule 

Chemical 
Oxygen Demand 

Standard method for examination of 
water & wastewater method No. 5220-B 

NEMA specification, Legal Notice 
I20 of 2006, Third Schedule 

Dissolved 
Oxygen 

Standard method for examination of 
water & wastewater method No. 4500-G 

NEMA specification, Legal Notice 
I20 of 2006, Third Schedule 

Turbidity Standard method for examination of 
water & wastewater method No. 2130-B 

NEMA specification, Legal Notice 
I20 of 2006, Third Schedule  

 
3.2.6. Monitoring Locations 
The monitoring will be done at 4 stations within the dredging area (Ms1-MS4) and 5 stations 
offshore at the dumping area, Mombasa Marine Reserve and Shelly Beach areas (MS5-MS8). The 
offshore locations includes a point within the Mombasa Marine Park and Reserve as 
recommended by an inter-agency government team in 2011 (Annex 1). Following the findings of 
implementing the initial EMMP, a nine point (MS-9) was added at Tudor Creek for the purposes 
of determining its contribution to the sediment load observed by the biological monitoring team 
at Mombasa Marine Reserve. The GPS coordinates of each impact and compliance monitoring 
stations is presented in Table below 4 below and mapped in Figure 4.  
 

Table 4. GPS Coordinates of the monitoring sites (MS) for water quality as derived from the baseline survey 
Number Longitude Latitude  
Onshore sampling points 
MS 1 39.619381 -4.055318 
MS 2 39.625636 -4.050834 
MS 3 39.636816 -4.048180 
MS 4 39.630330 -4.046507 
Offshore sampling points 
MS 5 39.668750 -4.155967 
MS 6 39.700084 -4.126558 
MS 7 39.718494 -4.104513 
MS 8 39.729996 -4.072837 
MS9 39.683282 -4.063291 

 
3.2.7. Frequency of Monitoring 
The frequency for physical parameters for water quality monitoring shall be daily during the 
dredging period and after every 10 days for chemical parameters. This frequency will reduce to 
10 days and monthly respectively after dredging is over i.e. during actual construction of the new 
oil and gas terminal. The parameters to be tested for are;  
− Turbidity  
− Suspended Solids 
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− pH 
− Chemical Oxygen Demand 
− Dissolved Oxygen 
− Perspective Degree 
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Figure 4. Initial water quality monitoring locations (MS 1-8) at the project site and the dumping area  as aligned to the baseline 
monitoring report and the new Monitoring Station (MS 9) (Source: Google Earth). 
 

Project site 

Dumping area 

Mombasa Marine 
Park and Reserve 
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3.2.8. Turbidity and Suspended Sediments  
China Communications and Construction Company Limited has already undertaken water 
samples at depths of 0.5m, 3m, 6m below the surface and measured turbidity by using approved 
equipment at the 7No. Stations (Four onshore and three offshore). The samples were sent Kenya 
Bureau of Standards (KEBs) laboratory in Mombasa for analysis. For each monitoring station, 
Chemical Oxygen Demand (COD) and Suspended Solids are the key properties evaluated. These 
measurements will form the basis of impact and compliance monitoring during the dredging, 
dumping and terminal construction. 
 
3.2.9. Monitoring Suspended Solids Content and other parameters 
The concentration of the suspended solid in the sea water shall be controlled so that the SS 
concentration at 0.5m, 3m, 6m below surface at 100m in any direction from the working points 
generating turbidity will not exceed the target +60mg/L from the baseline conditions within the 
port and +2mg/L from the baseline conditions offshore outside the port. Measurements shall be 
made of “mg/L of total suspended solid” using a direct-reading portable turbidity meters which 
shall be supplied by CCCC to the Consultant for approval. Measurements shall be conducted 2 
times a day at each location so as to cover a range of tidal and current conditions.  
 
China Communications and Construction Company shall submit data to the consultant every day 
and compile the results into a report every week as will be directed by the Consultant. The 
approved turbidity meters shall remain in site at all time and shall be periodically calibrated at 
the direction of the Consultant and shall be available for use by the Consultant at any time. The 
calibrations shall be conducted at least each 4 months. If at any time the measurements indicate 
the turbidity level to be exceeded, CCCC shall take all reasonable measures to mitigate it. Such 
measures all include modification of dredging method and or provision of silt curtains. Under no 
circumstances turbidity levels specified shall be exceeded. If mitigation doesn’t return monitoring 
parameters within the project allowable limits the work shall be suspended. Other monitoring 
parameters (pH, COD, DO, Temperature and Salinity) shall also be the same points and the same 
depth. 
 
3.2.10. Monitoring of the dredging ship 
The movement of the dredging ship between the new KOT and the dumping sites and vice versa 
will need to be monitored for possible violations including flushing of pipes and storage tanks 
within the Kilindini channel. The strategy for the monitoring will involve physical observations 
on changes in turbidity of the channel waters when the dredger is out and in bound to the new 
site. The observation will be done onboard the ship by the environment consultant, KPA officers 
and other interested stakeholders and the frequency will be random on a need by need basis. The 
results of the observations may be used to inform if there is need to increase sampling points 
along the channel and policing decisions.  
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3.3. Biological Monitoring 
3.3.1. Objectives of biological monitoring 
The objectives of the marine ecosystem monitoring are to determine; 
− Impact of dredging on marine ecosystem 
− Effectiveness of Water Quality Management strategies 
− Recovery of habitats and fauna populations post dredging and dumping 

 
3.3.2. Environmental risks 
Aquatic biota will be sensitive to physical changes in surface water quality as a result of 
construction activities. Sedimentation and turbidity changes will contribute to changes in physic-
chemical characteristics of watercourses with secondary impact on aquatic flora and fauna. Such 
an impact would also be expected on marine habitats such as corals and seagrass beds. 
 
3.3.3. Indicators of Impact 
− Biodiversity index and abundance index-Relative change in quantity and/or coverage of 

key biodiversity parameters such as sea grass and corals as the project progresses in 
comparison to abundance at the commencement of project (baseline conditions) 

− Fish mortalities 
− Visible changes in turbidity 
− Reported complaints from fishers, community and conservation groups 
 

3.3.4. Monitoring method 
The monitoring method that will be used will be as follows; 
− 50m transects dives within the Mombasa Marine Reserve and Shelly beach to survey 

major substrate categories (coral, seagrass etc.) and biodiversity (fish, crustacean, marine 
fauna).  

− Visual observations and documentation through underwater photography of the 
condition of the major benthic communities during the dives and marine fauna 
abundance. Photographic samples are collected and later analyzed for qualitative and 
quantitative parameters including benthic fauna and flora (e.g. corals, sea urchins, star 
fishes, crustaceans and mollusks) as well as common substrate profiling (sand, sea 
grass/weeds, and corals). 

− A Remotely Operated Vehicle (ROV) is used to survey areas where diving is not possible. 
These areas include the dredging and dumping sites, Tudor Creek, Mombasa Marine Park 
and Reserve and Shelly Beach. The ROV observes benthic habitats and fauna as well as 
levels of sedimentation in the water column.  

− Setting up of permanent transects with the Mombasa Marine Reserve and Shelly Beach to 
improve quality of monitoring by reporting real time changes in biological communities 
 

3.3.5. Monitoring frequency and reporting 
Initial EMMP proposed bi-monthly monitoring of biological communities for the first two 
months, then monthly for four months and then the frequency determined based on the results 
of the monitoring programme. However the findings of implementing the EMMP for the last two 
months have indicated the need for bi-monthly monitoring for the entire project construction 
period. It shall be conducted by 3 divers, 1 ROV operator and 1 ROV coordinator other experts 
agreed upon between CCCC and the environmental consultant. The result of the monitoring 
shall be submitted by the Consultant to CCCC and then KPA within a week after each field 
survey. The report shall include condition and percentage of benthic cover, faunal communities 
and ROV observations. 
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3.3.6. Monitoring Locations 
A total of 10 marine ecosystem monitoring stations are proposed ,and one added located near 
Florida in the Kilindini Channel,coincide to a large extent with the Water Quality Monitoring 
Stations (Figure 5).
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 Figure 5.  Proposed marine ecosystem monitoring stations (MS 1-9) at the project site, mangrove stands, dumping area, Mombasa Marine Reserve and Shelly Beach.

Project site 

Dumping area 

Mombasa Marine 
Park and Reserve 
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3.4. Air quality Monitoring 
3.4.1. Air quality monitoring Objectives 
− To measure concentrations of dust and gaseous emissions at selected locations 

surrounding the project area so that the results can be accessed in relation Environmental 
Management and Coordination (Air Quality Regulations), 2014. 

− To ensure that adopted air pollution and noise controls and management are effective. 
− To comply with the provisions and requirements of the Environmental Management and 

Coordination (Air Quality Regulations), Legal Notice number 34 of 2014. 
 
3.4.2. Sources of impact 
Source of impact on air quality are emissions from dredger and during excavations to lay 
pipelines on the landward area. 
 
3.4.3. Significant Impacts on Environment 
The most significant potential impact would be fugitive dust and this would be expected to be 
localized within 100 to 200 m of the construction camp site. Emissions from these sources would 
not be expected to result in significant deterioration in local air quality. In addition there would 
be emission from heavy machinery used in excavations. Management measures shall be 
undertaken to keep changes to local air quality to an absolute minimum. 
 
3.4.4. Indicators of Impact 
Reported cases of respiratory irritation, or noise and vibration complaints raised by workers, 
visitors or KPA staff. 
 
3.4.5. Monitoring Methods 
Air quality sampling and analysis will be undertaken in collaboration with a NEMA designated 
laboratory and CCCC with approved equipment for 24 hours. The measurements shall start with 
the baseline study before commencement of construction of the project campsites, access roads 
and excavations for laying oil and gas pipelines within the port area. The analysis shall be 
conducted by the designated laboratory approved by National Environmental Management 
Authority. Air quality monitoring parameters will include 24-hour readings of the following 
parameters; 
− Oxygen (O2) 
− Carbon Dioxide 
− Nitrogen Dioxide 
− Nitrogen Oxide 
− Sulfur Dioxide 
− Suspended Particulate Matter 
− Carbon Mono-oxide 
− Hydrogen Sulfide 

 
3.4.6. Target values 
The standard specified target values for the purpose of environmental monitoring and protection 
are will be as follows:- 
− Nitrogen Oxide: 80 microgram/m3 
− Suspended Particulate Matter (PM10): 200 microgram/m3 
− Sulfur Dioxide: 80 microgram/m3 

Target values of all other specified pollutants will be as tabulated in the first schedule of the 
Environmental Management and Coordination (Air Quality) Regulations, 2014.  
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3.4.7. Monitoring frequency 
Air quality monitoring will be conducted once before commencement of the excavation works 
and every 3 months thereafter. The results of the monitoring shall be submitted to the Consultant 
within one month from each sampling date with the calibration record for the approval from the 
Consultant. 
 
3.4.8. Monitoring Locations 
Air quality monitoring station shall be at the offices and work areas of CCCC at KPA. 
 
 
3.4.9. Noise mapping  
3.4.10. Noise mapping objectives 
China Communications and Construction Company Limited will conduct noise level 
measurements during excavation of the port areas to; 
− Ensure compliance with the Environmental Management and Coordination (Noise and 

Excessive Vibrations) Regulations, 2009. 
− Safeguard the health of employees, KPA staff and visitors 

 
3.4.11. Sources of noise 
In the work site, various production activities emit different levels of vibration and noise. 
Interlocking Concrete Block (ICB) making machine is the highest noise and vibration emitting 
section of the project. Excessive noise and vibration beyond permissible range poses health 
concerns to construction workers who are near or at the sources. During baseline monitoring, the 
maximum noise level recorded was 98.6db from the ICB machine. 114 dB is the maximum 
permissible noise level for construction site areas according to the Environmental Management 
and Coordination (Noise) Regulations, 2009 (Table 5). 
 
Table 5. Maximum permissible noise levels (mines and quarries) as per the Environmental 
Management and Coordination (Noise and Excessive vibrations) Regulations, 2009. 

Facility  Limit Value in dB (C) Max 
1. For any building used as a health facilities, educational 

institutions, convalescent home, old age home or 
residential building 

109 dB (C) 

2. 
 

For any building in an areas used for residential and one 
or more of the following purposes: 
Commerce, small-scale production, entertainment, or any 
residential apartment in an area that is used for purpose 
of industry, commerce or small-scale production or any 
building used for the purposes of industry, commerce or 
small-scale production. 

114 dB (C) 

 
 
3.4.12. Methodology 
The noise measurements would be carried out as follows: 
− Inspection of the measurements area and the implicated activities; 
− Identification of perimeter points; 
− Verification/Calibration of the sound level meter before and after the measurements; 
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− Recording of the meteorological conditions during the measurements such as temperature, 
wind speed and relative humidity. 

 
3.4.13. Reporting Results 
China Communications and Construction Company Limited shall monitor noise and vibration 
with approved equipment for 24 hours. Monitoring items will be as follows:- 
− Noise level (LAeq, 12 hours, 6:00a.m-6p.m, 6p.m-6a.m) 
− Noise level (LAeq, 1 hour) 
− Noise level (L5, L50, L95) 
− Vibration velocity (Maximum value during the 10 minutes hourly) 
− Record of noise and vibration source 

 
3.4.14. Locations for Noise Level Management 
Noise Level Management shall be conducted at the same locations as for air quality monitoring 
and in the same locations used to generate baseline data for monitoring. 
 
3.4.15. Monitoring Frequency 
China Communications and Construction Company Limited shall monitor noise and vibration 
with approved equipment for 24 hours at noise producing areas especially during and operation 
of the construction campsite.  Noise and Vibration monitoring shall be conducted quarterly to 
measure the extent of the impact due to the construction activities. The result of the monitoring 
shall be submitted to the Consultant in 2 weeks after each field survey with the calibration record 
for the approval from the Consultant. The sound level meter and vibration meter shall remain on 
site at all times, shall be periodically calibrated by the direction of the Consultant and shall be 
available for use by the Consultant at any given time. 
 
3.4.16. Noise and vibration mitigation 
The mitigate plan for noise and vibration will be as follows: 
− To install barrier of appropriate height. 
− Examine the construction method/schedule to meet the requirement of the Environmental 

Management and Coordination (Noise and Excessive Vibration Pollution) (Control) 
Regulations, 2009 9Legal Notice No. 61 of 2009). 

− To ensure all construction equipment are always serviced and maintained on schedule as 
per the manufacturer’s instructions. 

− Provide construction workers likely to be exposed to noise with appropriate ear 
protectors (ear mufflers and ear plugs). 

− Enforce the appropriate use of provided ear protectors at construction sites. 
− Maintain 8 hours working shifts for workers exposed to peak noise levels 

 
3.5. Environmental monitoring equipment  
China Communications and Construction Company Limited has procured    a number of 
equipment for use in implementation of the  monitoring plan as discussed in the preceding 
section and as per Table 6 below. The data sheets and calibration certificates for the equipment 
are attached (Annex 6 and 7 respectively).   
 
 

 



 
 

Prepared by: Envasses Environmental Consultants Limited  June 2019 

32

 

 

Table 6. The proposed monitoring instruments capabilities which were also used in baseline monitoring 

Items 
Standards 
in EMMP 

Instrument 
Model 

Measuring Range Accuracy 

Noise 65/75dBA AW5636 30-130dB 0.1dB 

COD ≤4mg/L PF-12 2-40，15-160,100-1500 1mg/L 
SS  +60mg/L LSS-200 0-1000mg/L 0.01mg/L 
pH 6.6-8.8 PH-520 0-14 0.01 

DO ＞4mg/L DO-610 0.0～20.0mg/L 
0.2/0.5 
(Depending on 
temperature) 

Turbidity  +60mg/L LTURB-3B 0～400NTU 0.01 NTU 

Vibration Yet to be 
filled  

AW5936 Mechanical vibration：  
(reference frequency-15.92Hz)  
Acceleration：0.01m/s2～
300m/s2 
Speed：0.1mm/s～3000mm/s 
Displacement：0.001mm～

30mm。 
Hand-transmitted vibration： 
（90～180）dB（setting 10-
6m/s2 as 0dB） 
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4. WORK SCHEDULE 
Table 7 below summarizes the work schedule for implementing the monitoring programme. A detailed monitoring schedule is 
attached (Annex 8). 

Table 7. Summary of the monitoring schedule 
Monitoring item Monitoring Frequency/Location Monitoring parameter Monitoring target 
Physical water quality 
(relationship between 
turbidity and 
suspended sediments) 

Impact and compliance monitoring to 
be done at -0.5m, 3m, 8m below the 
water surface at the dredging and 
dumping stations daily 

Turbidity and Suspended Solids 
(SS) 

+60mg/L from the baseline 
conditions (within the port area) 
+2mg/L from the baseline 
conditions (within the port area)  

Physical observations on changes in 
turbidity along the dredging ship route 
between new KOT and dumping site 

Turbidity Relatively clear waters within the 
Kilindini channel based on 
observed baseline each trip 

Chemical water quality 
(Turbidity) 

The dredging and dumping 
monitoring stations at  0.5m, 3m, 8m 
below the water surface  after every 
10 days 

SS, pH, COD, Temperature, 
Salinity and Perspective Degree 

+60mg/L from the baseline 
conditions (within the port area) 
+2mg/L from the baseline 
conditions (within the port area) 

Marine ecosystem 
monitoring  

Bi-monthly for the entire dredging, 
dumping and construction phase of 
the KOT 

Habitats and marine fauna Minimize degradation of habitats 
and population decline and/or 
mortalities 

Air quality At KPA work stations for 24 hours, 
prior to commencement of the 
contract works and quarterly 
thereafter at a designated point 

Oxygen, Carbon Dioxide 
(CO2), Nitrogen Dioxide 
(NO2), Nitrogen Oxide, Sulfur 
Dioxide (SO2), Suspended 
Particulate matter (SPM), 
Carbon Monoxide (CO), 
Hydrogen Sulfide (H2S) 

As stipulated in the Environmental 
Management and Coordination 
Act (Air Quality) Regulations, 2014 

Ambient 
noise/vibration level 

At KPA work stations for 24 hours, 
thereafter 4 times a year (quarterly) at 
a designated point 

Noise level (LAeq, 12 hours, 
6a.m-6p.m, 6p.m- 6a.m) 
Noise level (LAeq, 1 hour) 
Noise level (L5, L50, L95) 

As stipulated in the Environmental 
Management and Coordination 
Act (Noise and Excessive Vibration 
pollution control) Regulations, 
2009 
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6. ANNEXURES 
Annex 1: Copy o fCCCC Environmetal management system certificate 
Annex 2: Copy of EIA Licence for the ESIA on relocation of KOT at Mombasa Port 
Agencies in 2017 
Annex 3: Company Profile and Testimonials for Envasses Environmental Consultants 
Annex 4: Curriculum Vitae of Key Staff proposed for implementation of the EMMP 
Annex 5: Company Profile of the NEMA Designated Laboratory i.e. Polucon Services (K) Limited 
and accreditation Certificates  
Annex 6: Monitoring Equipment to be used to implement the EMMP 
Annex 7: Calibration Certificates of the monitoring equipment  
Annex 8: Detailed Monitoring Schedule 
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Annex 1:CCCC ENVIRONMENTAL MANAGEMENT SYSTEM CERTIFICATE 
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Annex 2: Copy of EIA Licence for the ESIA on relocation of KOT at Mombasa Port 

Agencies in 2017 
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Annex 3: Company Profile and Testimonials for Envasses Environmental Consultants 
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Annex 4: Curriculum Vitae of Key Staff proposed for implementation of the EMMP 

（1）Curriculum Vitae for the project manager of KOT CCCC LTD. 
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（2）Curriculum Vitae for the HSE manager of KOT CCCC LTD. 
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Annex 5: Monitoring Equipment to be used to implement the EMMP 

HONGCHANG DO-610 FOR DO TEST 
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HONGCHANG LTURB-38 FOR TURBITITY TEST 
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HONGCHANG DT-9881M AIR QUALITY TEST 
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HONGCHANG PH-520 PH test 
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AW5936 for vibration test 
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Annex 6: Calibration Certificates of the monitoring equipment  
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